Adult-born hippocampal neurons mature into activity-dependent responsiveness.
The mammalian hippocampus is a highly plastic brain structure in which new neurons are generated throughout adulthood. Do these new neurons qualitatively and quantitatively participate in the activity-dependent gene expression after challenging the hippocampus in a learning task? Adult mice were injected with bromodeoxyuridine (BrdU) to label dividing cells and indeed, individual BrdU-labelled new neurons expressed the immediate early gene protein (IEGp) c-fos during the acquisition phase of the Morris water maze task to the same extend as older granule cells. To assess the responsiveness of all new neurons we also analysed the expression patterns of three IEGps (c-fos, zif268 and Homer1A) after kainic acid (KA)- or pentylenetetrazol (PTZ)-induced seizures. We found that after a maturation period of between 2 and 5 weeks a comparable ratio of adult-generated granule cells participated in IEGp-expression as in the population of older granule cells. Thus, new neurons appear quantitatively integrated into hippocampal circuits, suggestive of a relevant contribution to hippocampal function.